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Description 
Gas turbine 

5 The invention relates to a gas turbine with an annular combustion 

chamber, the combustion area of which is bounded by an annular outer wall 
on the one hand and an annular inner wall located therein on the other 
hand. 

10 Gas turbines are used in many fields to drive generators or machines. The 
energy content of a fuel is thereby used to generate a rotational 
movement of a turbine shaft. For this purpose the fuel is burned in a 
plurality of burners, with compressed air being supplied by an air 
compressor. Combustion of the fuel produces a high- temperature working 

15 medium at high pressure. This working medium is directed into a turbine 

unit connected downstream from the respective burner, where it expands in 
a manner that provides work output. A separate combustion chamber can be 
assigned here to each burner, whereby the working medium flowing out of 
the combustion chambers can be combined before or in the turbine unit. 

20 Alternatively the gas turbine can however also be designed as what is 
known as an annular combustion chamber, with which a majority, in 
particular all, of the burners open out into a common, generally annular, 
combustion chamber. 

25 When designing such gas turbines, both the achievable output and a 
particularly high level of efficiency are generally the design 
objectives. An increase in efficiency can essentially be achieved for 
thermodynamic reasons by increasing the exit temperature at which the 
working medium flows out of the combustion chamber and into the turbine 

30 unit. Temperatures of around 12 00 °C to 1500 °C are therefore aimed at 
and achieved for such gas turbines . 

With such high working medium temperatures however the components and 
parts exposed to said medium are exposed to high thermal loads. In order 
to ensure a comparatively long life for the components in question, 



35 



200206704 



whilst nevertheless maintaining a high level of reliability, an 
embodiment comprising particularly heat-resistant materials is required 
as is cooling of the relevant components, such as the combustion chamber 
and the turbine unit. The combustion chamber and the moving parts of the 
5 turbine unit in particular are however subject to increased wear and tear 
due to the thermal load and general attrition due to the throughflow of 
the working medium, with the result that gas turbines have to be 
regularly maintained so that damaged components can be replaced or 
repaired. 

10 

The turbine unit adjacent to the combustion chamber in the direction of 
flow of the working medium generally comprises a turbine shaft which is 
connected to a plurality of rotatable blades which form series of blades 
in an overlapping ring shape. The turbine unit also comprises a plurality 

15 of fixed vanes, which are also attached in an overlapping ring shape to 
the inner housing of the turbine thereby forming series of vanes. The 
blades are used to drive the turbine shaft by transmitting the pulse from 
the working medium flowing through the turbine unit, while the vanes are 
used to direct the flow of the working medium between two consecutive 

20 series of blades or blade rings viewed in the direction of flow of the 
working medium in each instance. 

As the rotational movement of the turbine shaft is generally used to 
drive the air compressor connected upstream from the combustion chamber, 
25 this is extended beyond the turbine unit, so that the turbine shaft is 

surrounded in a toroidal manner by the annular combustion chamber in the 
area of the annular combustion chamber connected upstream from the 
turbine . 

The combustion area is thereby bounded by an annular outer wall on the 
3 0 one hand and an annular inner wall located therein on the other hand. The 
inner wall of the combustion chamber generally comprises two or more 
individual parts for this purpose, which are screwed together on their 
side facing the turbine shaft. 

3 5 This annular combustion chamber structure however has some disadvantages, 
as the inner wall of the combustion chamber is not accessible for 
maintenance work. This means that for maintenance work on the inner wall, 
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the upper parts of the compressor and turbine blade supports have to be 
dismantled so that the turbine shaft can be disassembled with the inner 
wall of the combustion chamber, thereby allowing access to said inner 
wall. Assembly work is therefore very labor- and time-intensive. The 
5 comparatively long downtime of the gas turbine means that downtime costs 
are incurred in addition to gas turbine assembly costs, resulting in 
comparatively very high overall costs for maintenance and repair work on 
the gas turbine. 

10 The object of the invention is therefore to specify a gas turbine of the 
type mentioned above, wherein the inner wall of the combustion chamber 
can be dismantled comparatively quickly and easily. 

This object is achieved according to the invention by forming the inner 
15 wall of the combustion chamber from a plurality of wall elements attached 
to a support structure of the inner wall, whereby the support structure 
is formed by a plurality of sub- components abutting each other at a 
horizontal parting joint which are connected to each other in the area of 
the parting joint via a plurality of screw connections oriented at an 
20 angle to the inner wall surface. 

The wall elements hereby in particular form the surface of the combustion 
chamber subject to the hot gas, whereby the wall elements are expediently 
attached to the actual support structure of the inner wall. This support 
25 structure in particular also comprises an upper and a lower half which 
are connected to each other via the screw connections oriented at an 
angle to the parting joint plane. 

The invention is based on the consideration that the attachment of the 
30 different wall elements of the combustion chamber inner wall to each 

other should be accessible from the combustion area and the combustion 
chamber inner wall should also be dismantled from here too. At the same 
time the different sub- components of the support structure assigned to 
the combustion chamber inner wall which abut each other at their 
35 horizontal parting joint should be connected to each other by means of an 
attachment which connects these to each other at the parting joint by a 
vertical force. These two functions are provided by the screw connections 
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oriented at an angle to the inner wall surface which are accessible from 
the combustion chamber and also provide a sufficiently large force 
component to connect the two halves of the support structure. 

5 In order to compensate for the resulting horizontal force component of 
two sub- components of the support structure connected to each other by 
the screw connection by means of the screw connection oriented at an 
angle to the inner wall, a key is expediently assigned to each screw 
connection. The key prevents the wall elements screwed to each other at 

10 the horizontal parting joint being moved towards each other by the 

horizontal force component of the screw connection. For this purpose the 
key advantageously runs along the horizontal parting joint and fits 
precisely in each instance into grooves in the abutting wall elements, so 
that these cannot move towards each other and preferably only the 

15 vertical force component of the screw connection required for the 

attachment of the screw connection occurs at the horizontal parting 
joint . 

In order to maintain the accessibility of the inside of the combustion 
20 chamber and therefore the screw connections of the combustion chamber 
inner wall, the outer wall of the annular combustion chamber is 
advantageously implemented in two parts and formed by a lower part 
interacting with an upper part. The upper part is hereby expediently 
screwed to the lower part, so that the combustion chamber outer wall can 
25 be removed. With this type of combustion chamber outer wall structure, 
the combustion chamber inner wall and therefore also the screw 
connections of the combustion chamber inner wall elements are accessible. 

In order to protect the combustion chamber wall from thermal loading by 
3 0 the working medium, the inner and outer walls of the combustion chamber 
are expediently fitted with a lining formed from a plurality of heat 
shield elements. These are preferably provided with particularly heat- 
resistant protective layers. 
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The heat shield elements are advantageously attached by means of a tongue 
and groove system to the inner wall and outer wall of the combustion 
chamber. The edges of the heat shield elements are hereby preferably 
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formed so that they are bent twice towards the combustion chamber to form 
an anchorage and they anchor themselves in a recess in the combustion 
chamber wall which forms the groove, thereby becoming attached. 
Expediently the recess in the combustion chamber wall serves adjacent 
5 heat shield elements, so that adjacent heat shield elements abut each 
other with their front faces resulting from bending, thereby forming a 
seal for the combustion chamber and the working medium flowing therein. 



The advantages achieved with the invention in particular comprise the 
10 fact that the parting joint screw connection of the combustion chamber 
walls allows comparatively easy and fast assembly of the combustion 
chamber walls. The possibility in particular of removing the inner wall 
of the combustion chamber allows faster and better maintenance of these 
combustion chamber parts. Time-consuming removal of the blades and vanes 
15 used in the further operation of the turbine unit is therefore not 
necessary as access is possible from the inside of the combustion 
chamber, so maintenance work can be carried out comparatively easily and 
quickly . 

20 An exemplary embodiment is described in more detail with reference to a 
drawing, in which: 



Fig. 1 shows a half -section through a gas turbine, 

25 Fig. 2 shows a section through an annular combustion chamber, 

Fig. 3 shows a side view of the annular combustion chamber, 

Fig. 4 shows a sectional view of a screw connection of the wall 

30 elements of the combustion chamber inner wall, and 

Fig. 5 shows a section of the combustion chamber inner wall. 
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The same parts are assigned the same reference numbers in all the 
figures . 
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The gas turbine 1 according to Fig. 1 has a compressor 2 for combustion 
air, a combustion chamber 4 and a turbine 6 to drive the compressor 2 and 
a generator or machine (not shown) . The turbine 6 and the compressor 2 
are also arranged on a common turbine shaft 8 also referred to as the 
5 turbine rotor, to which the generator or machine is also connected, and 
which is positioned so that it can be rotated about its central axis 9. 
The combustion chamber 4 configured as an annular combustion chamber is 
fitted with a plurality of burners 10 to burn a liquid or gaseous fuel. 

10 The turbine 6 has a plurality of rotatable blades 12 connected to the 

turbine shaft 8. The blades 12 are arranged in an overlapping ring shape 
on the turbine shaft 8, thereby forming a plurality of series of blades. 
The turbine 6 also has a plurality of fixed vanes 14 which are also 
attached in an overlapping ring shape on an inner housing 16 of the 

15 turbine 6 to form series of vanes. The blades 12 are hereby used to drive 
the turbine shaft 8 by transmitting the pulse from the working medium M 
flowing through the turbine 6. The vanes 14 on the other hand are used to 
direct the flow of the working medium M between two consecutive series of 
blades or blade rings viewed in the direction of flow of the working 

20 medium M in each instance. A consecutive pair of a ring of vanes 14 or a 
series of vanes and a ring of blades 12 or a series of blades is hereby 
also referred to as a turbine stage. 

Each vane 14 has a platform 18, also referred to as a vane root, which is 
25 arranged as a wall element on the inner housing 16 of the turbine 6 to 
attach the respective vane 14. The platform 18 is hereby a component 
subject to a comparatively high level of thermal loading which forms the 
outer boundary of a hot gas channel for the working medium M flowing 
through the turbine 6. Each blade 12 is similarly attached to the turbine 
3 0 shaft 8 via a platform 20, also referred to as a blade root. 

A guide ring 21 is arranged on the inner housing 16 of the turbine 6 
between each of the separated platforms 18 of the vanes 14 of two 
adjacent series of vanes. The outer surface of each guide ring 21 is 
35 thereby also exposed to the hot working medium M flowing through the 
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turbine 6 and separated from the outer end 22 of the opposite blade 12 by 
a gap in the radial direction. The guide rings 12 arranged between 
adjacent series of vanes are hereby used in particular as cover elements 
which protect the inner wall 16 or other integral housing parts from 
5 thermal overload by the hot working medium M flowing through the turbine 
6. 

The combustion chamber 4 in the exemplary embodiment is designed as what 
is known as an annular combustion chamber, wherein a plurality of burners 
10 10 arranged in the circumferential direction around the turbine shaft 8 
open out into a common combustion chamber area. The combustion chamber 4 
is also implemented in its entirety as an annular structure which is 
positioned around the turbine shaft 8. 

15 To clarify the embodiment of the combustion chamber 4 further, in Fig. 2 
the combustion chamber 4 is shown in cross-section as it continues in a 
toroidal manner around the turbine shaft 8 . As shown in the diagram, the 
combustion chamber 4 has an initial or inflow section into which the end 
of the outlet of the respectively assigned burner 10 opens. Viewed in the 

20 direction of flow of the working medium M, the cross-section of the 
combustion chamber 4 then narrows, with account being taken of the 
changing flow profile of the working medium M in this area. On the outlet 
side, the combustion chamber 4 exhibits in its longitudinal cross-section 
a curve which favors the outward flow of the working medium M from the 

25 combustion chamber 4 resulting in a particularly high pulse and energy 
transmission to the next series of blades seen from the flow side. 

As shown in the diagram according to Figure 3, the combustion area 24 of 
the combustion chamber 4 is bounded by the annular combustion chamber 

30 outer wall 26 on the one hand and by an annular combustion chamber inner 
wall 28 located therein on the other hand. The combustion chamber 4 is 
designed so that the combustion chamber inner wall 28 can be removed 
particularly easily for maintenance work for example, without having to 
dismantle the turbine shaft 8 and the upper part of the vanes 16 of the 

35 turbine 6 directly adjacent to the combustion chamber 4. The combustion 
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chamber inner wall 28 also comprises a plurality of wall elements which 
are attached to two sub -components 30 of a support structure, whereby the 
sub -components 30 are combined with the combustion chamber inner wall 2 8 
to form an essentially horizontal parting joint 31. 

5 

The combustion chamber 4 is also designed in particular so that the wall 
elements and the sub-components 3 0 of the combustion chamber inner wall 
28 supporting these can be dismantled from the combustion area 24. As 
shown in cross-section in Figure 4, the sub -components 30 are connected 

10 for this purpose to the horizontal parting joint 31 formed by them by 
screw connections 32 oriented at an angle to the inner surface of the 
combustion chamber inner wall 28. Each screw connection 32 hereby 
comprises a screw 33 essentially directed at an angle to the surface 
formed by the combustion chamber inner wall 28, said screw interacting 

15 with a thread 34 incorporated in one of the wall elements 30. 

So that the sub-components 30 do not move towards each other due to the 
horizontal force component resulting from the screws 33 disposed at an 
angle to the combustion chamber inner wall 28, a key 35 is assigned to 
20 the screw connection 32. This is located in a position close to the 

respective screw connection 32 along the horizontal parting joint 31 of 
the sub- components 30 and fits into grooves in the sub- components 3 0 of 
the combustion chamber inner wall 28. 

25 To facilitate access to the combustion area 24 of the combustion chamber 
4, the combustion chamber outer wall 2 6 comprises an upper part 36 and a 
lower part 38, as shown in Figure 3. The upper part 36 and the lower part 
3 8 are provided for this purpose with screw connections perpendicular to 
the parting joint plane unlike the connection of the sub- components 3 0 of 

3 0 the support structure forming the combustion chamber inner wall 28, as 
there are no accessibility problems here. 

To achieve a comparatively high level of efficiency, the combustion 
chamber 4 is designed for a comparatively high working medium M 
3 5 temperature of around 1200 °C to 13 00 °C . In order to achieve a 

comparatively long operating life even with such unfavorable operating 
parameters for the materials, as shown in Figure 5 the combustion chamber 
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outer wall 2 6 and the combustion chamber inner wall 28 are each provided 
with a lining made from heat shield elements 40 on their sides facing the 
working medium M. Each heat shield element 40 is given a particularly- 
heat-resistant protective layer on the side facing the working medium M. 

5 

In the example of a combustion chamber inner wall 28 shown in Figure 5, 
the heat shield elements 40 are attached by means of a tongue and groove 
system to the combustion chamber inner wall 28. For this purpose the 
edges of the heat shield elements 40 are formed so that they are bent 

10 twice towards the combustion chamber to form an anchorage and they anchor 
themselves in a recess in the combustion chamber inner wall 28 which 
forms the groove, thereby becoming attached. As can also be seen from 
Figure 5, adjacent heat shield elements 40 are attached in such a way to 
joint grooves that they are in mutual contact and thus seal the 

15 combustion area 24 of the combustion chamber 4. 



